Development of a heat shock inducible gfp transgenic zebrafish line by using the zebrafish hsp27 promoter.
In the present study, a zebrafish hsp27 promoter was isolated and used to develop heat shock inducible gfp transgenic zebrafish. The endogenous hsp27 mRNAs were constitutively expressed from 4 hpf and increased in several regions of brain, heart and somites in early embryogenesis until 24 hpf. Subsequently, the expression was reduced significantly but maintained in the heart and ears. Heat shock induced hsp27 mRNAs in the blastoderm from 6 hpf and later in somites, branchial arches and several regions of brain. Similarly in hsp27-gfp transgenic zebrafish, constitutive GFP expression was observed from 11 hpf. GFP expression was mainly in the skin cells and increased to the peak level at 7 dpf, followed by a reduction. The constitutive GFP expression in the heart was initiated from 50 hpf and maintained even in the adult fish. After heat shock, GFP expression was mainly induced in the muscle in addition to a mild increase in the skin and heart. The early stages of the embryos were more sensitive than late stages as the time required for induced GFP expression in the muscle is shorter. Thus, the hsp27-gfp transgenic line generally recapitulates the expression pattern and heat shock inducibility of endogenous hsp27 RNAs. We also tested the potential of using the hsp27-gfp transgenic zebrafish embryos for heavy metal induction and demonstrated the inducibility of GFP expression by arsenic; this pattern of induction was also supported by examination of endogenous hsp27 mRNA.